Applied Physics A 


Materials 
Science & Processing 


Founded by H.K.V. Lotsch 


Volume A 68 Editor-in-Chief W. Eberhardt, Julich 


M. Stuke, Gdttingen T. Elsaesser, Berlin 
1999 W. Frank, Stuttgart 

Board of Co-editors U. Gésele, Halle/Saale 

C.N. Afonso, Madrid A.F. Hebard, Gainesville, FL 

Y. Aoyagi, Saitama Y. Horikoshi, Tokyo 

D. Bauerle, Linz H. Lith, Julich 

J.G. Bednorz, Rischlikon H. Queisser, Stuttgart 

E.E.B. Campbell, Gothenburg —__W. Richter, Berlin 

J. Chung, Kyung R. Sauerbrey, Jena 

V. Dose, Miinchen R. Wiesendanger, Hamburg 


Copyright 


Submission of a manuscript implies: that the work described has not been published before (except in the form of an abstract or as part of a published 
lecture, review, or thesis); that it is not under consideration for publication elsewhere; that its publication has been approved by all coauthors, if any, as 
well as by the responsible authorities at the institute where the work has been carried out; that, if and when the manuscript is accepted for publication, 
the authors agree to automatic transfer of the copyright to the publisher; and that the manuscript will not be published elsewhere in any language 
without the consent of the copyright holders. 


All articles published in this journal are protected by copyright, which covers the exclusive rights to reproduce and distribute the article (e.g., as off- 
prints), all translation rights as well as the rights to publish the article in any electronic form. No material published in this journal may be reproduced 
photographically or stored on microfilm, in electronic data bases, video disks, etc., without first obtaining written permission from the publisher. 


An author may make an article published by Springer-Verlag available on a personal homepage provided the source of the published article is cited 
and Springer-Verlag is mentioned as copyright holder. Authors are requested to create a link to the published article in LINK, Springer’s internet 
service. The link must be accompanied by the following iext: The original publication is available on LINK at http://ink.springer.de. Please use the 
appropriate URL and/or DO! for the article in LINK. Articles disseminated via LINK are indexed, abstracted and referenced by many abstracting and 
information services, bibliographic networks, subscription agencies, library networks, and consortia. 


The use of general descriptive names, trade names, trademarks, etc., in this publication, even if not specifically identified, does not imply that these 
names are not protected by the relevant laws and regulations. 


While the advice and information in this journal is believed to be true and accurate at the date of its going to press, neither the authors, the editors, 
nor the publisher can accept any legal responsibility for any errors or omissions that may be made. The publisher makes no warranty, expressed or 
implied, with respect to the material contained herein. 


Special regulations for photocopies in the USA: Photocopies may be made for personal or inhouse use beyond the limitations stipulated under Section 
107 or 108 of U.S. Copyright Law, provided a fee is paid. All fees should be paid to the Copyright Clearance Center, Inc., 21 Congress Street, Salem, 
MA 01970, USA, stating the ISSN 0947-8396, the volume, and the first and last page numbers of each article copied. The Copyright owner's consent 
does not include copying for general distribution, promotion, new works, or resale. In these cases, specific written permission must first be obtained 
from the publisher. 


The Canada Institute for Scientific and Technical Information (CISTI) provides a comprehensive, world-wide document delivery service for all Springer- 
Verlag journals. For more information, or to place an order for a copyright-cleared Springer-Verlag document, please contact Client Assistant 
Document Delivery, Canada Institute for Scientific and Technical Information, Ottawa, Canada K1A 0S2 (Tel: +1-6 13/9 93-92 51; Fax: +1-5 13/9 52- 
82 43; E-mail: cisti.docdel @ nrc.ca). 

Typesetter: Gerrit Imsieke, Verlagsdienstleistungen im Wissenschaftsbereich, Leipzig 

Printers: Universitatsdruckerei H. Sturtz AG, Wurzburg 

© Springer-Verlag Berlin Heidelberg 1999 

Printed in Germany 


ae 
Bah 
Re 
pee 

| 

| 
| 

te 
a 
me 
i> 


PHYSICS AND ASTRONOMY CLASSIFICATION SCHEME (PACS) 


Shortened version for use in classifying papers for Applied Physics 


General 
02 Mathematical methods in physics 

06 Measurement science and metrology 
07 Specific instrumentation 


07.60 Optical instruments and techniques, detection of radiation 


07.65 Optical spectroscopy and spectrometers 
07.75 Mass spectrometers and mass-spectroscopy techniques 


07.80 Electron and ion microscopes and spectrometers; techniques 


07.85 X-ray and gamma-ray instruments and techniques 


Atomic and molecular physics 

32 Atomic spectra and interactions with photons 

33 Molecular spectra and interactions of molecules with 
photons 

34 Atomic and molecular collision processes and inter- 
actions 

35 Experimentally derived information on atoms and 
molecules 

36 Studies of special atoms and molecules (macro- and 
polymer molecules, clusters) 


Fundamental areas of phenomenology 
(including applications) 
41 Electricity and magnetism 
42 Optics (see a/so 78) 
42.10 Propagation and transmission in homogeneous media 
42.20 Propagation and transmission in inhomogeneous media 
42.30 Optical information, image formation and analysis 
42.40 Holography 
42.50 Quantum optics 
42.55 Laser processes 
C Pumping mechanisms 
E Molecular gas lasers (CO,, CO, N,0, formaldehyde) 
G Excimer lasers 
H Atomic, ionic, and other gas lasers 
M Laser action in liquids and organic dyes 
P Laser action in semiconductors 
R_ Laser action in solid-state lasers 
T Free-electron lasers 
42.60 Laser systems and laser-beam applications 
B Design of specific laser systems 
D Laser resonators, cavities, and amplifiers 
E Laser beam deflection and focusing 
F Laser beam modulation, mode locking, and tuning 
42.65 Nonlinear optics 
42.68 Atmospheric optics 
42.70 Optical materials 
42.80 Optical devices, techniques, and applications 
(including fiber and integrated optics) 
43 Acoustics (see a/so 62) 


Fluids, plasmas, and electric discharges 
52 Physics of plasmas and electric discharges 


Condensed matter: structure, 
mechanical and thermal properties 
61 Structure of liquids and solids; crystallography 


(for surface structure, see 68.35; for thin-film structure, see 68.55) 


61.10 Determination of structures 
61.12 Neutron determination of structures 
61.14 Electron determination of structures 
61.16 Other determination of structures 
61.20 Liquid structures 
61.30 Liquid crystals 
61.40 Amorphous and polymer materials, glasses 
61.70 Defects in crystals 
61.80 Radiation damage and other irradiation effects 
62 Mechanical and acoustical properties of condensed 
matter 
63 Lattice dynamics and crystal statistics 
64 Phase equilibria, and phase transitions 
65 Thermal properties of condensed matter 
66 Transport properties of condensed matter 
(nonelectronic) 
66.30 Diffusion and ionic conduction in solids 


68 Surfaces and interfaces; thin films and whiskers 


68.10 Fluid surfaces and fluid-fluid interfaces 

68.15 Liquid thin films 

68.35 Solid surfaces and solid-solid interfaces 
(including bicrystals) 

68.45 Solid-fluid interfaces 

68.55 Thin films: growth, structure, epitaxy and nonelectronic 
properties 

68.65 Layer structures, intercalation compounds, and super- 
lattices: growth, structure, and nonelectronic properties 

68.70 Whiskers and dendrites: growth, structure, and 
nonelectronic properties 


Condensed matter: electronic structure, 
electrical, magnetic, and optical properties 


71 
72 


73 


79 


Electron states 

Electronic transport 

72.15 Electronic phenomena in metals and alloys 

72.20 Conductivity phenomena in semiconductors and insulators 

72.40 Photoconduction and photovoltaic effects 

72.50 Acoustoelectric effects 

72.60 Mixed conductivity and conductivity transitions 

72.70 Noise processes and phenoma 

Electronic structure and electrical properties of 

surfaces, interfaces, and thin films 

73.20 Electronic surface states 

73.25 Surface conductivity 

73.30 Surface double layers, Schottky barriers, and work functions 

73.40 Interfaces 

73.60 Electronic properties of thin films 

Superconductivity 

74.70 Superconducting materials 

Magnetic properties and materials 

75.70 Magnetic films and plates 

Magnetic resonances and relaxation; Méssbauer effect 

Dielectric properties and materials 

77.55 Dielectric thin films 

Optical properties 

78.30 Infrared and Raman spectra 

78.65 Optical properties of thin films 

78.70 X-ray spectra and positron annihilation 

Electron and ion emission by liquids and solids; impact 

phenomena 

79.20 Impact phenomena (including electron spectra and 
sputtering) 

79.40 Thermionic emission 

79.60 Photoemission and photoelectron spectra 

79.70 Field emission and field ionization 


Cross-disciplinary physics 


81 


82 


87 


Materials science 
81.10 Methods of crystal growth and purification 
81.15 Methods of thin-film deposition 
Z Laser deposition methods 
81.40 Treatment of materials and its effect on 
microstructure and properties 
Z Laser machining 
81.60 Corrision, oxidation, and surface treatments 
Z Laser techniques, including ablation 
Physical chemistry 
82.20 Chemical kinetics and chemical reactions 
82.30 Specific chemical reactions; reaction mechanisms 
82.40 Chemical kinetics and reactions: special regimes and 
techniques 
Z Laser-induced reactions 
82.45 Electrochemistry and electrophoresis 
82.50 Photochemistry and radiation chemistry 
82.65 Surface processes 
82.70 Dispersive systems 
82.80 Chemical analysis and related physical methods of analysis 
Electromagnetic technology 
84.60 Direct energy conversion and energy storage 
Electrical and magnetic devices 
85.30 Semiconductor devices 
85.40 Integrated electronics 
85.60 Photoelectric and optoelectronic devices and systems 
85.80 Electrochemical, thermo-EM, and other devices 
Biophysics (biological effects of radiation) 


A classified index for Volumes 1-25 can be found in Appl. Phys. 25, 367-453 (1981), one for Volume 26-40 in Appl. Phys. A 
40/4 (August 1986), and an earlier index for Volumes 1-15 at the end of Appl. Phys. 15 (May 1978) 
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fusion and segregation in semiconductor 
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Chi LF: Applications of scanning force mi- 
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Dickinson JT — Heitz J 

Dickmann K — Jersch J 

Duran P — Capel F 
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